H o w d o y o u m a n a g e p r i m a r y s p o n t a n e o u s pneumothorax? Is it based on evidence or guidelines, habit or the feeling that you need to do something?
Consider Keith (a hypothetical patient) aged 19 with no significant past history except cigarette smoking. He had the sudden onset of pleuritic chest pain yesterday. There was transient shortness of breath which has now resolved. Vital signs are normal, including oxygen saturation on air of 98%. His X-ray shows a right-sided pneumothorax with a 3 cm rim along the lateral chest wall. What would you do? What if, with the same history and vital signs, Keith's X-ray showed a total lung collapse?
You may be surprised to discover that there is variation in the recommendations of expert bodies. All of them would define both of these pneumothoraces as 'large', albeit by different definitions, but would propose different treatment. The issues are that the available evidence is not very strong and that there is considerable diversity of opinion about intervention. This is probably not surprising given the number of stakeholder groups  emergency physicians, respiratory physicians, thoracic surgeons and general physicians  and their different perspectives.
I like the approach put forward by the BTS that divides primary spontaneous pneumothorax patients into those with no/minimal symptoms and those who are symptomatic and makes recommendations based on the available evidence (up to 2010). Pneumothorax size on X-ray is not a major consideration. These guidelines state that for patients with minimal symptoms, observation is the treatment of choice for small pneumothoraces (recommendation grade B) and s elec t ed p a t ien t s wit h la r g e p n eu mot h o r ac es (recommendation grade A), with the caveats that large pneumothoraces may take some weeks to resolve and that appropriate follow-up is required. These patients can be discharged from the emergency department (ED) and managed as outpatients. There is negligible risk of conversion to a tension pneumothorax if symptoms have been present for several hours; I can find no convincing reports in the literature in well, ambulant patients. Immediate discharge appears safe if symptoms have been present for >24 hours. For those of shorter duration, most would observe in ED for 4-6 hours and repeat X-ray to exclude progression but this is not evidence-based and may be just risk aversion on our part.
For patients who are symptomatic, BTS 2 suggests aspiration as the initial intervention. For pragmatic reasons this may best be done using a Seldinger-type kit that easily converts to ongoing one-way valve or underwater seal drainage. The aim is to convert a large pneumothorax to a small one with minimal symptoms. Success rates of 50-83% 4, 5 have been reported and this procedure is less successful in patients aged over 50. 5 Following successful aspiration it is usual to observe for 4-6 hours to ensure that there has not been reaccumulation. Thereafter patients can be managed as outpatients similar to the non-intervention group. A Cochrane review comparing aspiration with pleural catheter drainage found no difference in immediate s u c c e s s r a t e, e a r l y f a i l u re r a t e , d u r a t i o n o f hospitalization, one year success rate and number of patients requiring pleurodesis at one year but aspiration had a lower admission rate. 6 If pleural catheter drainage is needed, small bore catheters (5-14F) are as effective as traditional large bore catheters and with a lower complication rate and better patient comfort. Most are inserted by Seldinger technique. Success rates of 66-97% are reported. 4, 5 Suction does not improve outcome. 2 Recently there have been a series of reports of selected patients requiring pleural catheter drainage being managed with pigtail/small bore catheters attached to a one way valve as outpatients. This approach appears to be safe and effective, with success rates similar to those reported for pleural catheters above. [7] [8] [9] [10] So the bottom line is that:  Conservative (non-interventional) management is 'in' for patients with minimal symptoms  even those with very large pneumothoraces;  Aspiration is worth a try in young patients who are symptomatic but using a small bore catheter that converts to drainage with a valve avoids a second procedure if aspiration fails;  Large bore catheters are 'out'; small catheters are just as effective, more comfortable for patients, have a lower complication rate and may give the option for outpatient management and  Outpatient management with pigtail/small bore catheters and a one way valve is safe and effective.
So why is so much store placed in pneumothorax size on X-ray? Perhaps it is lack of awareness of the evidence or habit. Perhaps it is risk aversion  that by doing something it is safer. There is no evidence that this is true and some that intervention results in adverse outcomes such as complications of the procedures and i n c r e a s e d r e c u r r e n c e r a t e s . 2 Pe r h a p s , m o r e challengingly, it is that emergency physicians like performing procedures and that an X-ray of a large pneumothorax gives us an 'excuse' to perform a procedure, even if the patient is asymptomatic. The decision to perform a procedure is complex but should always place what is best for the patient at its centre. Sometimes, that is doing nothing.
